Abstract: Ecological studies on commercial important fish species are of great value to support resource management issues. This study calculated trophic levels of those Colombian Caribbean fish species whose diet has been locally described. Usable diet data of 119 species resulted in 164 trophic level estimates. An ordinary regression model relating trophic level and fish size was formulated. The regression slope was positive and significantly different from zero (p<0.05) suggesting a scaling of trophic level with fish size. Both the list of trophic levels and the regression model should be of help in the formulation of trophic indicators and models of neotropical ecosystems. Rev. Biol. Trop. 59 (3): 1195-1203. Epub 2011 September 01.
Quantitative knowledge of diet and hence trophic level of species is a key piece of information in our understanding of functioning of marine ecosystems. if fisheries are to be managed in the context of the ecosystem, a paramount input is the trophic level of the species involved, e. g., Stergiou et al. (2007) ; see Cury et al. (2005) and references there in and Vivas-Muñoz et al. (2008) for an application. in neotropical waters knowledge of fish diets is not scarce but the determination of trophic levels has been rarely intended.
The present work provides a list of trophic levels on the basis of diets determined locally in the Colombian Caribbean that may be useful as input for diagnostic tools, e.g. the fish in balance index of Pauly et al. (2000a) , and ecotrophic and fishery models, e.g. ECOPATH type models (Christensen & Pauly 1992 , Gascuel 2005 . A regression model is proposed that relates size and trophic level as a last resort approach in case of absence of quantitative data of fish diets.
MATERiALS AND METHODS
A bibliographic search was conducted including journals and thesis works developed for the Colombian Caribbean fish species of economic importance (Fig. 1) . Those works with quantitative data (percentage weight) were preferred, although a recent approach may allow converting frequency data into percentage weight (Stobberup et al. 2009 ). Unidentifiable stomach material was excluded in percentage weight calculations. When a dietary study reported diets by size ranges, a trophic level was calculated for each size range of fish.
Trophic levels, defined as the sum of the trophic levels of prey weighted by their fraction in the predator´s diet plus one, were estimated using the application TrophLab (Pauly et al. 2000b) . TrophLab allows for three levels of taxonomic resolution of diets and postulates trophic levels for preys in the diets. Thus for each species a list of the typical diet was constructed and percentage weight was assigned to items according to constrains in TrophLab.
Ordinary last squares regression was used to relate trophic level with fish size (fish size transformed to natural logarithms as to linearize the relationship). Both maximum length reported and the mean between minimum and maximum length were tested. The last is a crude attempt to give representation of size spectra in the determination of trophic level of a given species. Total length and fork length were transformed to standard length by means of factors obtained from local photographs or from images located in FishBase with the exception of elasmobranchs and some bony fishes that lack a caudal fin. Only bony fishes were used in the regression analysis.
RESULTS
A total of 164 trophic levels for 119 fish species could be estimated (Table 1) . These fishes represent about 20% of marine fishes known to occur in Colombian Caribbean waters (iNVEMAR 2010). All fishes of fishery interest are included suggesting a bias towards those fishes. Most fishes have received only one dietary study but some had several (e.g. Caranx crysus, C. hippos, Lutjanus synagris, Megalops atlanticus, among others, Table 1 ). For those fishes with more than one dietary study estimation of trophic level was found to vary, probably due to a combination of different size ranges, with bigger fish tending to have higher trophic levels (see regression analysis below), and varying sample sizes used (Table  1) . One additional source of variance is the taxonomic resolution of the original work. 
DiSCUSSiON
Much work remains to be done. Spatial coverage of studies is quite uneven with the bulk of the work done in the central Colombian Caribbean thus spatial cover must be improved as spatial comparisons would be informative. it is unfortunate that a substantial amount of work has not been published as it is contained in gray literature (thesis works). No work has attempted to follow temporal changes in diets and only few have come close to size-based changes in diets. However, our results suggest that trophic level increases with size for a given species (Table 1) .
The trophic levels reported here should be viewed with care. Size structure should be taken into account and be given adequate weight in calculations. A weakness in the regression model presented here as a predictive tool is the uneven number of stomachs of fishes size range. Clearly, size is not everything as it explains a relative low percentage in trophic level variation (via a logarithmic relationship), although it may be the single most important factor. For instance, Romanuk et al. (2010) , using a much bigger data set, found that fish size explained about 20% of fish trophic level variation, while phylogeny explained an additional 17%. Nevertheless, it is hoped that both the trophic level list and the regression presented here turns out to be useful to researchers in the neotropics and elsewhere.
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RESUMEN
Estudios ecológicos de especies de peces importantes comercialmente son de gran valor como insumos en temas de manejo. Aquí se presenta estimaciones del nivel trófico de aquellas especies de peces del Caribe colombiano cuya dieta ha sido descrita localmente. información utilizable sobre 119 especies resulto en 164 estimaciones de nivel tró-fico. Se propone un modelo de regresión ordinaria entre el nivel trófico y el tamaño de los peces. La pendiente resultó positiva y significativamente diferente de cero (p<0.05) lo cual sugiere una relación moduladora entre el nivel trófico y el tamaño de los peces. Tanto la lista de niveles tróficos como el modelo de regresión, deben ser de ayuda en la formulación de indicadores tróficos y modelos de los ecosistemas neotropicales.
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